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FOREWORD
This report, referred to as Reference 7 in NWL Technical Report TR-3061 published in April, 1974 , is one of several written on the effect of Coriolis acceleration on the flight of a projectile. It contains a derivation of the expression for DOMEGA, the Coriolis deflection perpendicular to tii line of fire.
This work was performed in the Aeroballistics Division of the Warfare Analysis Department under ORDTASK 551028090.
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I. LNiRODUCiION
An analysis was made*-of the effect of the Corlolls acceleration on the flight of projectiles fired from the surface of the Earth and the condition for zero deflection was derived. It was assumed that the acceleration of gravity is constant; velocities due to Coriolis accelerations may be neglected in computation of Coriolis accelerations; air resistance is negligible; and the impact posicion is in the plane tangent to the Earth at the gun. The analysis has been extended, using the same assumptions, to include bodies fired or released from any altitude (y 0 ) above the surface of the Earth. Vy is the magnitude ol the vertical component oi projectile velocity.
The net horizontal displacement perpendicular to the line of fire is DT = V ^T 2 (sin 9 cos € cos p ti + sin 9 cos e sin :, 0 -sin € cos 9 cos 0 + g^T cos 9 cos 0) 3V 0 = V 0 U)'L' 2 (sin 9 cos e -sin c cos 9 cos 0 + g' T cos 0 cos 0). 
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This is the general condition for zero detlection.
If y 0 = 0, T = 2V 0 (sin e )/g , , and Eq. (3) reduces to tan e = 3(tan 9)/cos 0.
Conclusions for this case are given in the previous analysis.
If € = 0, T = (Zyo/g') 2 , and we have Irom Eq. (3) V 0 = -(2g , y 0 )^ (cos 0)/(3 tan 9).
therefore, neglecting air resistance, the initial velocity for zero deflection of a body projected horizontally at azimuth 0 from altitude y 0 above the. surface of the Earth at latitude 9 varies directly as the square root of the altitude.
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III. CONCLUSIONS
The following conclusions are drawn from a study of liqs. (3) and (5) and Figure 1 for a body projected horizontally or dropped vertically downward from a point above the surface of the Earth:
If the body is released horizontally in a northward direction (270° < 0 < 90°) in the northern hemisphere (Figure 1) , the deflection is to the right for all velocities. If it is released horizontally in a southward direction (90° < 0 < 270°) in the northern hemisphere, the deflection is to the right or left depending on whether the horizontal velocity is greater or less, respectively, than that given by Eq. (5) for zero deflection.
Horizontal velocities required for zero deflection are given in lable I for different latitudes for azimuth 180 degrees. These were calculated using g = 32 ft/sec^, the approximate average value for altitudes between zero and 100,000 feet. To obtain values for other azimuth angles, multiply the table values by the fibsolute value of cos 0.
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If the body is released horizontally in a southward direction in the southern hemisphere (Figure 1) , the deflection is to the left for all velocities. If it is released horizontally in a northward direction in the southern hemisphere, the deflection is to the left or right depending on whether the horizontal velocity is greater or less than that given by Eq. (5) for zero deflection.
(3) A body projected or released directly east (0 = 90°) or vest (0 = 270°) from a point above the surface of the Earth will deflect to the right in the northern hemisphere and to the left in the southern hemisphere; if released directly east or west horizontally from a point directly above the equator, the deflection is zero.
(4) A body projected horizontally from a point directly above the north pole will deflect to the right; a body projected horizontally from a point directly above the south pole will deflect to the left, (5) A body dropped vertically down from a point above the surface of the Earth, except at the poles, will deflect toward east; if dropped vertically down from a point above either pole, the deflection is zero.
A summary of ^oriolis deflections of bodies released horizontally or vertically downward at altitude y 0 above the surface of the Earth is given in Table II . 
